sT^T^T W&l WlPd^ fa^^l ^UWTT TTRJH 



sT^RJx<T ^iTdM faVc^ui %q7TTeTT WWT*, cTTTHmft 



^ qR#ZT 4?ufH cjr^T $ H^^f '^MH^' $ W*R ^ 

trt $ torr ^>rf 3f w ^F^ztf $ wft itqjr c5f$5?r %^ ws ^ 

^I*T iff ^dt *faR cfft ^RT ^cfT 

^ ^ufaH l 4l J l % *frT5R KR 3 ^ ft5R fa ^fecT aft RofNH TOK ^ 



BUOPANAYA (Two Veriable Corrections of the Moon) By Sh. Bhaskaracharya 



ii a& f^r^jrmrr 




n 



HRcffa ^TTfcR f^BR f3R^*n ^fabMc!^ TJcf ^Pd^* f^TR % 

t^W^K^ttl 3^:^:^gTTTlwtr^T 3*T^^ c*T^ f^^^^^ : ^TR- 
^ ^ ^ ^TT I ^ % ^ "g^RT cT^T 1^ 
Tprppf fspq^ fTO TR-T 3 "?t cTW t^HRT T^tt eWJIIcHcf, qR^HIMI T*T tWT % 

^ " H l ^m1^^ l 4fld< I HT Hlift^Hl^HN^^" ^rOTf^ TT^TR 3 ^fa UF^T 

tl "<TFg ^Tfff *TT % TJ WcT: ftfRT TT^T "3^ dcMPd ^ "gWt ^-H^bl ^TTT T TRT 

3^rq^r "^f^T ^bfJ t 1 ^ fsrf%f*T "srsFR^Ft "gfe P<*>^ ^?<TsT 1^, ^it ^?q^ 1$, ~£t\ 

t^, ^ ^ ^cTT TTRT 3TTP^R-^RT f , 3TT*jft^ fa*IH "^t "faf^ET VlUsMlt ^T 
cf^T 4^d>M^H<* ^R -=T^f ^ ^nff t afo ^ ¥t ^ T^rtfrft | cRlKta 

-£f 3T^RT: HR'JIrl ^FTRT ^PTT, ^ft f^7 SRT^T^ Bft ^ "?7T«7-^TT«f 3M->cr^-fl^ *ft ^ I 

^fqR 3TT tjf^RT 3*ttf^Ff SRI *ft Tjfe TJcf sT^TP^ % ^T^T TW&ft tIt^T 
~ni t ^IW^ y^cMfd Mfirdch ^T^T Ft &I^JI*J^ ^ff^T7 
W*T 3 ftsffi SlfiT^dMiUI^W cTc^T f I P*H^ ^ ^TT TH^T ^*T ctft 
U*l<4dl ^l^T^n ^cf,dl f cT*tTrftr r^^ilMMWtT'^ ^cf,< ^f4dr^ "HTTrftcT cf^7 

^4^H*-Mv| ^^VMldl t PH^I-d ^PdM I d#l«£ ^St ft*Tfif, ^^rMrd^^t^t 

^ffW^fr, ^H'lUH), WTfcT I^TO RH^M afrt ^ ^FR^ 
ZF^R^RTTTT iTO 3fk Mf^TcTTJTf^Tt % ^TT^T Trrt^T ^F^Tf t^^RT 

<=bl4cf>H l J| MR ^f^TflW(t^Tf^MR)^ yPdMKH r^^dK"g^t^TTTpTTtl 



S^xb R^^Hi^R TR ^ ^FT ^T ^cf>dl t t^FT f^RT ?TTR sT^IP^f 



^d-4lRUHi4Mcf,IHcf»HHmHM^<*MI^ I 




^. cFc*T$T^ TJTCTFff *<-Mtt^ f^pTT^T^H. I ( V J l^'fl'dl ) 



^ ^ii f^TTc^ w nf^m ^r*it fro tt^ 3 i ^ftt ^ ^nr^f ^ € i 

OTfTOR ^*R, ^<*4 , cfrf*^, * 3 3^ 

it w i fid^M i ft Trg' ^TT^f faqci^ gjf % *n«j-^m ur^f^F ^n^r sm- 

■y^TOT: 3^ ciraT ^ ^ * 7lf ^ t * T 11 ^ 

^=FR TT^TTf^ WW ^ ^OT^^^' ^ fPTC»T 3T^^T 

t^t * 1 ^ ^ t^ttnf^ ^HlP-dcbM ^T: ^ ^PTT ^ ^ ^ 

H^L^d ttc^i wft ww*i g^f ^f^nr ^i^i^ ^Rtfiarr 3 



Wttl ^ tWt 3R^fr^ U^bK oft f^TT fsrfa ^Ih "*TF *5T 4U<*K 3 f^TT 
^ ^TeTT «+|<HM<^^ TOR ^TT? TJ^t % <$<*y'c*J*JI«f f^TT TT^fPT ^TFf Wist 1 1 
*HchK ^ ^ ^ r<*H#fd ^ ^ t^TT WttU I m*ob<Nl4^^ft 

^MdfcM^ i Q qq ~^for?fta mr^r -^cNfcf arrqraT ^ ^ ^t i 

M l du3fdlMfl<frlH<*> l ttM I iW fim^tfuid: Vl¥ll«: I 

f™ Trq^ ^tcft |f ItSRf TI^FR cTRFTftT^ % 3T^R^ ?Tfr^ 

H^f q^cn d^dcf, ^ 3^^'Rd ^TcTT ^^^^Pd 
^RvRT ^ ^ ^ ^ OTtrf^fT TR^R ^ t^F ( EvectiOP ) V$ 

frrf^ ttt -qrf^ ( Veriation ) ^r^r * ^rm ^ ^ ^ f ^ ^R^tt^ 3fw <t*tt 

iqi^t^ i^^drcid i H 3 riw.ifl yfdMKH ch'JMifd^iw ( Dynamics of 

a Particle ) ^ ^ra«iH ( Disturbing Force ) f^^i-d eERT t^T ^T<n 
t^itfer urdd^a^^ ^^MTm^^f^ ^Pd^n^^ fir^Rff^R t^qf^rm 

% | ^ff %^Tf^T f^T^r ^TF ^TK ^t T5TRft t MR^fcT ^(41^1 
W^T ^TT%jf^ U'^KS^ TT^FFt "!^R ^t f^TTf^ ^R^R HmT3^' 
t\ t^TT n^TT Mfd^KH ^ # I ^Fff % 'H^ Tffrf fM^-fM?I ^R Mti^^^ 
3fk f^TT T3^T Ft 1 1 MR^FR^T TJ«TR ^ ^ TR^JR 3?T*jf^F ^f?f TR^R cf«TI 

^ fa^^fd M i ^hO^ wr tir ^ c[«tt aqr^f^ w 



TO79Ji*t>j1ej<{ML|«fei: 

cp^fT % ^FTT 3T^R W<T ^RTT t ^tft 3f^FR ^T^*T fi£<fa 

TR Wi l ft l d ECTFW «ff frKW °M<*t» f^Rft H^Hiq^K (3ft*TRR, 

cT^JTRT XR ^mHI"Ml^irdf^ MT^^Rrft 3JlftftRft ^RTf^H^OT 

fcRsft ^ t I ^ tTO 1 W^T *JRcfa ^ift^r^^H (f^£Rf 

■to^r ii^^nhcM^ ^rr^f^^r y*dM ^^m^Tm i ywici^tTg^ wI<*r 
^tr^ 1^ ^ ipi f^R *rr^ <r«n f^t 3h^k ^t^t ^} 4^^^ ^ 

cfSTT ^ TfF^ ^Sf. ^TFt^ Ml"4^ (tfeT ^irdM f^^m UJ^urf^ 
^ft^llcl^ ^ 3T%2?^ TtR y^?T TR^kT ^R*TR) M^H^f W^fFT TFT f 

tl 3TRTT f ^TF RlfrwHlf ^RTW W ^ W ^ ^ 



iTRcfr^ T^fr^T fa^R, ^TfOTcT % ^R^7 3ffc 3TfW^T 

3HMl4 < *TR^R 

*md1<M Rl<iH1 ^RlM%31T«nTWT 

MR#EJ T^ntoT f^iTH f^R* PH.£M ^iTdM ^TTrTT t fa<H<*l 3fj^t 

arjcTT^ (Astronomy) 1 1 ^FT ^ 3 w ^ ^ *\s$ tsr* 3TF3T 

ctf ijcf *frqRJ £RT Tf^R TR*T "^rH^T^", <WI-d 

3^T4 ^FpT TfacT "sh^dRklM", dd^iM^ <rk^Ml4 Tf^RT 

3gtifH<*T 5RT ^TRdfa WfrcT f^TH ^ft WRT: 3WKftlcll TOt T^ft I fel TF*ff 
^rf ^ STRf'Mf £RT ^ TRft I 

<a^o "^R ^. % R T T < M T T ^Ml4 % t^TO^fe^d^H *11Hc»i f*W-el 

v^lfdN IR*T I^RT % erf R-I^M W JsHikfl^ TF«T ^5t T^T 

W ^ * TI*T fa^fa^ URT % ^llf"^ ^ # *H&M<Ml4 % 

Htef %tr^ (^RT--qf^I) f^TT W^T ^TR^ UTR «TT I "TOt TTFT % *RTRft ^Tf^ 
^ l ^<M l 4 % ifa ^ | ^c< ^RT WTftR, RrlRdd RfldkSu .URT 1 1 ^sT 
% ^ k ^f. ^rg^t ^ Jour. R. As. So. N.S. Vol. 1, R 414 f.f. cT^TT 

Epigraphia Indica Vol. 1 , P. 340 Pcj^Jd ^ 1^TT t t^RT% 37Tt?R 

< M I ^<M l 4 T^3^T <iTRcjdT^ ^ •^RfN ^F5ff % ^RT Tf^RT Ph&I-tI IT^ff % 
3T«CRR 3T«^FRT tcj "3R^ ^ W 17 ! ^TR "Q^" ^ WTfRcT f^RTt «n f^RT^T 



Vi/iHI^<*>^«y<flufiiJ<H<!J: 



<3<HdMK ^fr ^ ^TeT 3 ^(p|<| % ^TR ^ ^fRT ^TRTT *TT I W ^P l fl % 
PH^eW orofq- 3^ t^RT f^tmf^T % Tfr^TT^^T % 3Tf^ *mY<^ TfefT ^ ^ 3 

^TEJ^TRpJT: II 

^4M i q<M^cfefacfri Tj[cr ^T^T «?)^ | Rj | d rTyTR^OTII 

3T^ tr vr^T 3tn WTfrT feT^T f cT«TT 3^ <jchdT ^ll>frT , 

f^Rlt ^lIV^ % £Ttf R^f t^PTT WJJ 3frc <=I^H ^tTcT "3 ^ ^Tcf: *TT^1 Ucf 

^TT^yf, *WHM< TTEf yuftxK ^ft, ^R ^ 3T^TT^T twff % Tn«f-^T«T 
J iP J id (Indeterminate Multiple) ^^('+>d, 3q^R 3lU 3Rq 
f^^3lf ^fr ^rf^T 1 1 4)^J|r'J|d 3 ^Mld TT^ 3PRTW T ^I^I'Ji fgq^T ^ 
3^d-dM<l^| ^Aflcbiuff 41^J|Rj|dlif yfsh^l STRP^nl ^R ^dH^H 

(^r*jtrl ^ MHHd) TT^' 3T^T 41^r|J ipJIrf! ^ 3fs^TT3tf ^TdMKH f^PTT W ^ 

cT«TT r^c^uirHpi (Trigonometry) % iMH<M*& ^TTT^n w ^ 

3Tf^rcF^T ( Engineering ) % sfc ^t ^T^t f^T^T 3TfcTHT «ft I f-H^M 



UxkllclHl/vii 



r^rr gERT ^Ft ^ | tf*t 3 ^ rn-M?'j| % ^fW ^ 

( Automobile Machine ) ^ ^ fqpqfcr c# Tff^RTT ^ fa^d f^R 1 1 

1 1 IF«fr ctf ^ ^TW ^fR Xf^n 1 '^TR^T eft TT^ TT^R fof^TRT "QqF> *T^R 

3*1irH<* 3^Fl 'HT^fR ^ I 

^Mi^b<Mi4 ^ft dM<jcw ^r "^ttrt ^ft W*tr yiHifuieb Tp«jt tito t^' 

sl^ym WlRiN fa^^l ^TOI TTTO % ^ifocfc ft*<fta<J| f^HFT £RT 

ri^JJjm ^?^TTRT ^*TR 



K - (^.u- ^jt. ) - ^ x (^jt.+ ^jt. ) - W(f^WTfir) 

^-^•^To = ^( faNM<W) 

^.Tf^ -(^7T -7f/^) = Tf^^T^T ^^HlPd ) 

X-"?. - ^T) = ^(TO^TW) 

t A -T5qT3?(T+ R^) 4- T = ^TT%^ 

^ -[^JT3T(T + ^) ] ± = ^TT%„ 

V9 - ^HfT %^ ♦ ^ t7 = ^("^e xK41^4><H) 

d - • ^ -f ^ _ ^?T^ 

^ - ^ . ^TT^ * T = 

-5 - ^TT( a^T ♦ ^) • 1 - T^rd^H) 

U -^T( - %) • -4? = ^ ^Id4><r0 

• ^, = 

^ -xT^T = 3T^( - */3T*) = ^5ZT^%JH^T 

^ - tJ^t = ^T^r( - ^/3T') cb^l^T = j j f^Md 

^ - ^ = 3?^( - V3T*)^TOl = ^ i f&Md 

*V9 - ch)^|^ « ^JX 

± ypM % 

© <r 



z 



iv 3\ 

* 



(ywieHi) 

i ^ 31^ 

jjj 3 (silc^dl isn.&ini: 

cfr^r ^tW 

( 

^ t\ ffc 

l ^ "qcr^ ^ 

^ ^6 VfiTTZ <-j><WJ* 

^ ^ 3T^l7T 

3 TJc^ T^* 

^ ^ Longituoqe Longitude 

* 3° 

^ ^ 

6 W ^» 

^ Inoqica Indica 

ch^^cl -^TT ch^yldclTl^ 

^ ^ "5*TT "5^T 

^3 . (T^ft) ^3 Vlf&Cl *Tft>*TT: 

^ ^ "gfi]<M|cH|u^ ^f^-4|c|'|W4l 

^ V t^ftM 1 f^** 

^ TfH 

^ ^ H 

^ V9 ^o"^qT(^T - «!) ^o" X ^ - ^) 

^ V* ^TT + ^ + T) ^TT + ^) * 7 

^ "TO 

^ ^ ^T^3TT^ ^<41^Mi« 

^ ^ 1%f«r%^f3T Irrfa^ivi 

30 T?(TcT "^tcTT 

^ ^Hl^' 

3^ ^ 3fk 3^1 

^ 33 M<fHmfdd ^ pHMlPdd 

^ ^ TjfacT 1^ 

^va ^ -^TcFT 

W cT^TTfq 

^ ; %\ T7TTTTf«^F7t -qTwW^Ft 

3^ ^ TTT^T 

*o ^ ^f^TcT Sff^T 

*o ^ff^T 

^ 3 ^PHFTT: WT: 

-6^ 3 TTTW ^TT^TT^ 

*3 S><a 



cwi l ^ MM 4 i ' i 4MM^ i i'ii d 'i 'i a i trcPi fii mir<cb<miM H««»<"i- 

^^Hycbl^ i l Pild l f ^P^ ^'^N I W^' WHflfrdUW l fa : I 3^lfM <J-sM H<v?4d I 

TTt^ mP^^id-Mi i^n ^ci^MmRf ftcfcw unf*re?rt ^ ^ ***** 
t^r, •RKTrm^ ?m us ft#5Pi d^^MR *<^yW 3MeR=m ffrfr^ i ^ 

f^wj T,grc^fT^ PwlRd ^ cT^ dM^^l fd: I ^ an wrn^ W: 

TF5i wro i cT^nfd wnPi ****** 



^ ^f^R yf^TTf^ WtfcT I iMMH^ ^frWTTW^I 3T ^^^^" 

^ wn«ro i?cr ^taw i ^fr ^ ^ md i fadft^d ^ w^fr fo i 

3*T W d<rfdl3 dlc*irH*41^R4W< T * » 

7=pT^R fr*M*ft ^ Wcffit 4l«irsh4>^J II*" 

^ % < i i |i f<cf) dowi^ ^nr^rs^ ^ »3ii 

t^rjTTi #^f^t fSRR *jf^ 



W I -Mel) art IM<!4:/ ^ 



c||oW^<K^ir«I o^HVHdlVIc^ ^fTt: \\6\\ 

^rMMI*fleWl^lWc^af:l ^T^f^ToW dl^Pd I frW* > cMH WtWTI- 
^MlRidA^ I Wnf*JcbifciUo^K^ 44 ^^^TOWI^^"^ 1 ^ 

cfcj t cT^TTftT •g«TR <=b^l<$ $T^TT d H ^1 i-M I d"l ^ ^ !4l d H I J I « J h ^ H^imi 

PMlPMdr^d Am^^^l^ VjcjTicc(|^ xrtt ^KVIl^lHpM PMm^l ^ m^dbM^ 

T#ZT ^ cb^uim^f ^fcf | ^dHI cbnhM cf>Hf^ct>MNT4<c»,rs^^ | c(t1^l l 

T^Tf^HI4HlP<^mH^<4d^l^ <M ^ cbuhrf^fafii ^ I cfritf j»H |gf- 

^fd ^: "SFtst^T ^ oiH*<ft I WliJ*l4)dfil*21Tf^3 Vpfl^HcbRffui ^ <$>M\<\ I ^ 
^>i|fTiP^"RW4iJ^»Jt3fqd<Md I q^of ciMHIcHcmfc <;cfrhiUj4^a>c| Tjf; f^ssEjrgJT- 

^. <ft^l 3. 4j4<fcf| | ^.-qi -rf.TO/ V^l cT«TT cfT^ETI 



( LongituoQe ) <r«n f&nsR* ir^f ^ wm^ ^^ihIh^ w 

^7 v^PdN WZFV MTf^T %IMfi«H ^ 3 t <T*TT ^ 

^ Weft 1 1 ^ fl-^ W ^ T*£?T, ^iirui8cWdKftd tft ^ 

•g^^^TT^F^T^^TH^^ "SRC % ^tHRT ^ dlcr+)irdoh "nf^ ( 3^cr><rii , 
Differential calculus ) % OTf fro ftn* ^ % *t 3Jf^TT 

^^?^TnT^ T^^R7^ tf^^ Mt^cR^, 3^:f^TT^5f -i^i. 

^7 ^trtjt ^r^t ( Variable ) 41 wt 3wf ^ 1 1 

^Pd ^IKH I 



^ 37^T f^ft f^T ^m^i ^ ^ ^ % 

( Sidereal dey ) i 



TTfcT % RM<1d yfdRH fci^HH W^T ^ 1 1 

3iq3 sNf^qid <f«n $qqR f^3qf ^ft 1 1 ^1: sblRdqid fSF^ff 

ctf afrr w ^rtct fsRjaff cpt ark ^^i^tjui Trrcnf^g^t 3Hi<**H ^ i w ^rt 
^rqqm*qr^R u° aM%^<M^^wT^nr^Rnti Tf«m irom ^ TTf w 

% UU||d cf>T -cKshll^dMId 1 1 W sfclPrimd ^ M<W % ^tUM 

•^5gf 3ftT cpTT cT«TT ^fr^ oRt 37ftRF FtcTT 3TcT: ^MMId f^T^ "TT 

"^t 3ftT "T^R cfT^ efft ^frft I 3fa 3T^ "STE^ cr«TT ^ffa t^F^ cf^t 3Tk 

^ tfu| %ft t^^f ^^nftrn (Apparent) y^ii^^ui ^rnT i "ff^" 

qP<"iiH^i^q Tif^T "3TRT 3T^f^t ^ q<HRtd ( Reflective ) Tmtfrr 1 1 
^qidP«<^3fl 3ftrw^"nf<T%^q4cT«?T ^q^ ^ ^ fw7cn % ^q ^ 

qP<U|IMHr^^T^tcntl 

ijcfeq^fti ^? f^Wf qr ^4^d v$ &\<*>$»\ ^mn^^ MpJidl^ 
t^^t^ cf*TT ^^qid (^rq^)^Tjf^^cq^^ft-g- ^ ^^iiPd ^^i^tjuH- 



^Tf^FT tWrm ^ m ^Tl tl 3Td: $W<T (cTTWfm) cT«TT ^i^Min 

3Wf^ 1 1 ^ft ^Rnj W ^ ^F* *lf<T <T«TT ^TTcT ^ 

TlfeRlNgQ *Vcft * I 3?d: ^FS 3?TT ^«TT ^TTd f^g^ TT^T <^ft 

^ i qi4j4IP^ ^^ ^tTP-T Ui-qidfa^ ^ 3T^T <JtTRFR cJ«TT 3**J^R- 

dWm^Pd ^ I ^ d I HmfrPd ^^^T 3FT ^ ^f^FSJT ^ 3?R fFfa ^tcft 
f| ^i|H l d l PdP<<*d ^R^tST % f^Rt ^RT m W ctiH^i^Pn c|Tiicr>K 

^TTTI ^Fs^FSTT^d 3 ^RT T Ttcf I TR ^tdt t 

gh l P-d^ ^FT ^^Mld TOT dWUMld *T3TT I c1IH*hi^Ri ^ 

^WTfd 3fk WlU' l Pd % 3H-d<^ ^TTfd W W*s\ f I ^^ifd ^ ~3z TJ l 

^<^^ird ^cftti d i ^hird^ Tim^^^T f^m ^fr^H 1 1 fro 

t^T 3^«T^T tcT«^RT 37R^ ^ ^ dlc^lfd<* Tff% ^ TH^T t^T ^TTcff t 3fK 
^7 ^ f^TT ^ ^MHI^-I % f^TTT 3ftl f^sSTTf^ "^T«(f % 3^R^R 3 

^ dio^ i Rrtcb Tifa -qcf -q^ <WiPd "sratn anici^c^ f i ^Rt tj^fr 
w<\ % fcTo; 3qr^R i t^Txr 



3Jli*<h>^dJ<sf|«flUeie|:/V9 



fiTfinrfcT( ft^JHird ) 
" J ft 7 T TlfcT 
fWTTTfcT 

37F*faT 



VVV 
ft.*. - 



ft.TT. 





9 

3 



- ( ^.TT. - ^XJl. ) - 3 X ( ^T. + ^.Tj. ) = 

%^TfcT - fcrfsT Trf^T - Tfrrj Tjf^ = faqnqfi f x 



f^rqfcT 



(^TJT. -"3JT.) = Tf 

\3£^/M/W = 77 

OlTT.--g.7T.) = ^ 

Vs^'/^"/^'"/^"" = TJ 

C^.U + ^L^T.) = 7| 

^o'/^'VHV" + <-\VM"/*o"'/^"" 
£xV/*V7 = tj 

^ - % - ^ = ^(ftwrfcT) 

^vm'VkV" - <^7*r/r7^ - ^7^"/*r'7^ 

^/^"/^'"/U"" = Tf(ftWTfcT) 



£/3H**»^GnuflM<H<y: 



ijpp -91^7 ^o\3^ ~$ m±<*><\^\A ^ ^rt ^f*t srt fn^fHd f^rr *n 

3T^Wt = cf>To, faqH'lPd = *f 
«>V<?<^< <l*-mfc "RH TR— 

^T^T-f^Rt TTcpr oA^Tcki % "gRT <NHW TT^Y ^ftMTfcT "qHT 

" 3#^wf*^ chir<iynJldK^I<*RT" % ^RTdl^T ^ 



<rMc^ I 6 MMtO g ^T^r 3«q : | ^J|U|M I TJcj^rtSTC^ dMgNfuif 
fWcTT Wl: ^pf^, H-<O^HI $ c(tfvi3<^*>: I 3Tcft WT«t : "JPW^ I 

sraf^ ^ ^tt ^rrq; f^r wrfrr ^tr (wi) mPjm^^ cft 
£rt w *T*rtf =Ft ^mr ( qR4flHH )^f^t^n ^r^ft i wrfrr -H eft wrra «R» 

sfTT W Tj^Mf ^7 A<*>^7 cNT "3 -grrf ^RT 1 1 3R: 3qi^i|U|M imT 3*7 
"RTFI T^Fptfcl I TR£7 I 

*mTT-^F *F*T ^«^t "qT f377 I erf % ^<"J|chld ^ft 5R[ 

fa^H* ira- 3H-d*<frk'M % 4)v*i<+>d ^R-^fe % WHT«f 4)^d 5*7 
SRT ^7 "^fl^F 3 4ddl4l W 1 1 ^|*<MNl4 3 3^ ^xTRT IP*7- 

^ <T«n 4 f^TT 1 1 ^T^t Qj^fMPUch T3of direct, ^ mt^t ^^-^ 
"^r t^T^ "Q^ HfMi^y ^ Ftcft ^ Pii^chi ^fciWK ^fa Epigraphia 

InoQicaVol-l, R340, ff 3 f^TT w 1 1 d«yuK vnrd^i^H."^ ^ToRT ^o^^, 

-^ ^m ^oV3^, "f^t ^fR ^^^o PH^M M#T (<sHM<4 TF^) T^RT 

^ % ^ cFT ^J|ru|SoH4dl qTT^ 

4H'^K ^Ft yPs^^l W^R ^7 ^5frW7 HIH^ ^TpF^ ^ t^TT W 1 1 

^<mjf|HMId^MI?> gTRft yHuf^^tf) ^nT^n^ll £ II 



^o/3U*4?£lei<inuflM<H4: 



^Zff ^cM^cH H^driieh l X"! dlr*lfd<*0<}>oM ^^<J»d^ fasft: ct»<«n*m ^ 

f^lTl^cni 3TRFTCT 3 % ^ ^ f^TfcT, TTf^WTcT fWfH 

^3^T^^T^TR W^"^ftt I T^f^^r^ c^ui^d ^xT 3*T^RT ^RTT 1 

sfr l Pd^dl^ %5 opt <=KH ch3<l f afo^t? chc^H sHPdcft^T 1 W 

(Obliquiti ) 3RR xr qftsbPHd ^TT TfTcTT f | cb<Hfa^ 3 ^f^- 

^ ier^tsjt^t wfifttt 1^5 ^ ^t?n 1 1 



dHM f<T*f^ 3T«m oZTRT felt I ^ tS^tq ^TRT ^1 yRi^Ti 

ctf wnt ^ *qtf 1 ^ ^rf ^*ffa-$ ^ 3 %o 3^ff 

^8JT^tT <Wld 1<T*f ^fd^rl ^Vft ^ T^f^ 

H^tbd i ^ i * ^tn ^ft ¥tnr i w ^r ^ ^-WTfa * w^iPd 

ypd^Ti *Wldfa»$ ^TT ^Tfd VWrfa ^ft t 3?R x^n^bd ^ff^ 

^faTti ^ M^cH 3T?T ^ U° 3faff cT^F 3}«rf^ 3^ ^ ^ 

c?«TT 3T?T 3M cT^F 3?*rf<J cJdlR ^ £R ^tcfl 1 1 

ftft 3Hlcb^»l ^ ^R7n -^T^ 3fK rR^WWlfr 3 RN^dl 3TT?ft 1 1 W 
J l fd^M^ lER ^im i Pd , ^^^^rd cT«TT TR^WllTT % ^TOTR ^tH-f^fm ^ 

cf«^ ^zf afft Tj«^t % ri^ew i ^»tu i--5rfsnT ^3nw< ^ fS^q ^r*3t % 3 
c!^ "q«rq ^<^-< ^ ^r ^fi cr«n 3M ^© 3t?ft ^<^>^ 

^Pt %R ^RTT I 3TcT TTcf fTO "qT q<HM^q>d ^ff^ "^TT ^ 

mim«w><!\ ^ ^tcn t 3TcT: tt«pt wter^t (va^ ^n) w^r "qr 

^ITfT I ^ %f > Mdf^ T ^^ ^T Hl^l^ lyi^ldM 3 t\ TITO 

^tcft t oKitrch w ^^r^^ ^^t^trn 1 3fk -k41^^m ^q^f 
^<<4)^^d v* ^^ipu i dl^ ^frq ^r -qro ^Tcft 1 1 w 

f^f PcJ^d Pd^^d 3^1 % "^fe i( f^R^q %^RT^tl 



^/JHI^^<UflflurlMoM: 



3 "^rt ^tt ^Hy^ ffrcfT t, -^n ^fa f^n 1 1 "^p^t 

^RrTnTTW-3?gT d^d^HMrTiRO ^xp^ H^MPd I ^5^7 1 3RRra f^- 
o^im^ ^R^R: I 3Tf?T^Tf^rf ^'Jr4T i|f$W ^k^t <T^T: Hfir1<=M <+lP^d 
fH^V I ^d I <0M[c»<U ||g| ^qr^| erf ^ dRrlchl *^^«R^njt<ri ^k^T 

g ^K^feR^ RTT WFT^I d*Pd<*MI M^MI^ t^OTT ^f^I UF 

cprf^ ^sn ^ratrT Tjcf tj*t*tW ^^r^t dP^^i ^t3t 

XRt^TT fasft: H-<O^IHl^^MHo^PdP<cKl^ T^ t^i^m^f^Tn^IT^^n^ cR*T 
■tfRR-f^R} PR H-<0^ cT«TT *3f ^R pMH^Ifl 3 ^£ffP*RFRTT W?l ^tcft t "TO 

3^tr ^ ^ ?rt^r^ th^r ^tf "<r ^TTf^Tcfr j-khH1^m<i f^M i 

fcMHW ZT-'tjcf ~% ^WT ^TT ^5^T f 3 ^RC3F>Sn ^ff*RF ^C*«? 

B^R«TR^Rt^m ^I^H t TRff^ ^tt "RT ^ % "^R^T ^JgtpsTcT 

^ cT«TT MPd^l^ ^r^TH ^R fWcT "^R ^JJHfWcT sOT f^3Tf 

ct)PrM d < iJ%^"qT ^^WT ^RTfTrf oPR^t 1 1 ^^PMM^h^ ^ c^RrMd ^^0^ 



^T^qraT^ f^TT W t 33-33 *£I*f ^sl^MM <<*dT ^Wfa 

tjr "STHTT t 3fft "££T % ^7«T 3 *TR F^T 

^TTTrTT f I ^r3-^t3 ^l l eq i ^n l cFT f^TT W ^TZcIT ^TT f 33-33 
y rt^^l-cHdT crtun<<HH t 3fTT s^T % ^feq«T 3 "RR 

FtcTT f^3Tf ^ qTHRTT *l f^TJ^T ^T^TOTtf Ft} ^TTP^ 
^^Mcb^ l "RR % ^TTtf -RWTR 3 T^faH t^sTlf ^Tfcn 1 1 3TcT: 

cT«TT T^^fH T*TR % ^PdRcW 3T^T P^IR "qT Tq^W ^ Ftcft t 1 

Ftrftl t^RT TT*ff 3 WT $HI-<K Ft ^FT Tpqj 1 1 W 

q<A"IM<cMcllH UFf^? crft ^^^FRT *j3^Sta ^IT 3$tl UF^SIT ^rffcT^*T 

TJ^f opt <Pe4R^<rUPti<fr TIF cfJFT 1 1 3TcT: "R^TH£ ^Md ^ ^Hyl^l "g^T: 

Vflyl^-H^fl *TOft ft cWf ^ <H$hHlfa/)$FI^ ft I 
SjtflMHaH T V l ftH : <*>< l fa<t^m^ vnbf^^ l ^^H, II II 

^<^^ i r^r<g i ^et w cic^ ^rfr ft vnyi^^ » h 

d^MUl^^ i ^^<^ft ra^ ^5T^ Hi^vsiidn^nrj; U 33 II 

^. chcq^a>fed l ^«kl l «< l: c*,cM«Hlf^4dI ^MUlltUI: I 

^c«ch l f^H^^<im i ^ MM^x^^xM^ I M I ^ II (f^?. 3q.,3T. 

<r<4RU^|p^ichl TIFT I 

<Pc|HU^<rUP"dch HF cTT?q4 t f ^4^^^ ^^tR^ W I 



^/3H*<btn<Ucnv3rlU<H<!J: 



3 ^fk ^ m<£d (f^j) "gWr^t "?q? ^mr 1 1 ^PdRcw 

t^rmrTO-^w^f qr ^ %^qj? ^trr %^mrn?r ^p<t ^ 1 1 ^tr* 

TRTH ^ "^t ^R^TR ^[4 % H^RT ^Tg < R>MT % "^R "£f ^ f | 

^F^RT % *?RFRT "3 *U«bK 3fa R*^q>d UR-zkv\\<H<*t fl'^R ^FR^ 

^^^W? ^TFTRT W^T ^ I cwKPch ^ 3 ttfSRT ^ % ^tW 3fk 
H-^^d chldHH^ *U*bl< 3 Rp^d 'iPJIdHId ^ 3 3^?TT qr<T ^YcTT t 1 ?W 
3RR 3JRt ^ TVl -N<«M)^^ei^ *H«M< cfR^ "RT -HRI'-d ^TRTT t 3?R 

'iPJIdl'ld 3%IFTcf 3J*rfc( 3^RR3f % £RT q"RT ^cfg ^HH^ 

^icchKuf <4Ufa< fW fMM^ i w*4 4Mrj 
cnwHi-iTT^T-37^nf 4)^<*>j4 £*n fsfR^q ^fwi 4)^pRPd i 

4)^1^1^ «fl^o^o|^|<: 1 f£fatTR I fwt ^R ^fcT I ^mi-Mdl Pc^Rd g I 

fcl^ch: 1 t^rg Tq^R I ^tlMl^d^nrf ^ <^MPci^MlPH^d^ctch4 - 

q^I^*l ( 3TFqrfT ^TF ^TcH ) ^TT ^ ^ ^ ^nrr ^RTI 1 1 ^ TT^ Tf^, ^ % 
dlr^lRfT^ ^Rf % 1eTTT Tq^T ^TT f ^R^TR 3R^T f^TT WW t f^RT% 

^mrf^gpf PdHRi rnEfchK tp^t fachu^ 11 3^ 11 



fr^dWi)^ PHP4ct>Kd3d f^RT^} WT^RT^TTfq ^ ^fc! I Wftsft 
HIMK^rd I f^Fg m^c^&ld^ l ¥lPcM^<flcllc|PdMd I cTCRT^ f^sTT^Rt^c^Tt: 

*n^-ftsR«ft*T <£t ^yRT m<j>Pdch dH^Pd<=b 4fa ^ <*R^ ^ OT^} ^TR^R ^ 
f t^TR W % HtcR ft*TcT ^5T ^^'iivifcW 3 ^ t 3fa 

PhPcI^k 3 t^tt ^ t^rt ^ ^jfrT^Tft 

^5f <ftcf Mrd^lRWcf* ^^MMI^"JINrd8d I ^ <*>\4cb< *ntfcf I 3^5-^7 
fig U^c^ l TT^RT *RfcTI 3^m^ tW^ROT ^P^IMMI^ tfrd^ll-A 

f^T^T I doH^>d^Hld^»m^^ l <(tHf ^UdKI^ I ^tf^J^T 

sTcfrs^ft: wr f^tqrw^ sr^^^rre^ 3TO^r ycjpTiPiPdPnsjto 

^fo i ^c^hH ^PHuf^ l PdlM^H^dl Tjf^TT I <RT«im RriiRs 

TRt^m Pd^Hl^PHPd ^Tt5fF^ cT^Tm 4«|ch*tu^cir«*rt^ 



^/3U*cb^«!4cfMlM«U: 



^•«I£JM<M^I^ f^^tT^7 Mcil^rl: I 
dTjrfl^M^I-rl^lr^ TJ5*tS#T M< l ^r» : I 

^nf tm^m*4 *h<^h -^^11^^11 

H^*i£<Hld3Rfr ft<4l^-kJH4Ml^7% II ^ II 

^il ^M^Tl P4*i\ «t*¥i i $i 4, iig'l -Erf^i 

^fWVI<t<*Hl£W rj Trtt^STrT II ^ II 

TJ^rft "mfa T$SF% M< l «dfl I 
rj^rjc^ ^fW^^W^Wit^ II ^"tf II 



3^1)^^^ ^ ^TTT^T^ ( ^ ^BT) ^«jc^» f^grf -q^n^i 

cfr ^tt) ^^ich f^n| -q^r 1 1 ^fersft? 

^=Kdl^ fSRJ ^jf-rRf <3^f "Qcj7 73T«( to ^ eft «fi*Kfed ^FvR£ cjr*7 Ft ^Rt 

f^Tf "q^n 1 1 "^r^ 3 f^w^Rff "qr ^--g4 tt^t -^t«t eft wr 

% 3H-d<^ ^TT=q T T?dT f | % 3T*T^T ^ "q^T^f "^R 

T^f tr ^ % ^ ^ ^ f^rf "q^dT f I "g^R frflRT 

Pc(?IH^|W|-^^HI ^IXRir^i fi|fc|MM<lnfl "^R ±^^^ ^TT "^TdT 1 1 




tt^ <bMmirMMifiir^ xftrT; %srrnt; u ^mi 



aji**>£)^<snuilu<H<y:/^ 



TfnrTRR^qR 3^Rl^R f I f^TT WT ^tht ± Vs£ ^ Igtffa tgrz?T ^ 

xrtt ^rczr ± W^T ^TcTT 1 1 3^<+cr1 ^Ft ^ff^-f^ffrT ( OTn^TRT ) 

H^ifd "tcj ^ 3TR**T ^T^P^ fSR^ ^ t?RT # afrt ^ 

*K<W l f gm Hubert ¥t ^ffxT-f^fx! ^<V^ ^fk ^ I cJcHMlP<- 

cf^T A^lf< H-<<^ 3 H-<q>d 3fTJT ^RT t cT*TT 3t?ff ^ sfcff cT<=F c}dlR 
%^^f TT^Cf^T SR^tcTT tl "*ffe <MMM^H^l) ^'^K ■g^frT-t^f^ 
sfo ^ T^frT-f^frT TJcJT ^T«J ^p<^ ^ ^cft t ^RrlU. ^WPT^f c?*TT 

t^tH gfmt afoc ^gTR W ER-3k<J|lcHch ajMm<ttR H-^d 

% ^PqT I 37«Tf^ % cJdlR "3 £R ^tt "CR 3I*RT 

* RIcH^ ^ H-<q>d % ANlR 3 ffi ^^TR ^bjJ^ltbd ^ ,J llcH^ 

^ttt t f^rto ^M^i^hd ^ % w f i tops f^r 

^t<i^^cH "5^frT-f^T ^ ^Htt I VIZ ^fr*TH ^ ^ ^ ^ 

■gq-R jbl^^^ % 44^>K ^ ^g^T ^ % fef TF^ "^R fgcfl^ ^R cT«TT 

^qrrq^f ^rt ^ % fwcT i^r -qr 3^rt ^fi ^tt, f^F ht^t^r^rt 
w 3fR ^ cpeTT % 3^rr ^q ^ w^u "qr^r ^Rr 1 1 

^TRfTSR"^ "^n^T XRR^qrq^mTf | ^ WW 

( ) wtc^ y^m h^t ^rfm ^r -^ri 1 1 "^r^^^^^t^ih 
"q^Rff-qr^tt ^^^^^^yw^q^^R^f^f ^ afk^T^^r 
3^ ^ * snS -cr ^qs twcT ^ eff l^t f^rm 3 ^HT%^Tf^^ 



^ ^ ^' ^ <41^lRj|dl^ ^TTJ ^ -qr ^ttj U ^ ^TT W7 3^ 

^ % ^TTf^ 3 ^ % ^R*T ^ ^ ^ ^ ^ 

^fT%Tt%R^TTT| ^^^^ ^^ i ruid^ ^^TR^n ^^^^^ 

^ ^ ( 3*<a ^T) ^ 3 f^T ¥t eft t^fa 

^ tr ^ , ^T^^^a^^, 

^ ^ tr fwr afc 3^ tjsr t^ ( x ^ 3tct)tr 

^ % aitf awn -qt# ^ tr ^ ^ fefa ^^wt^fN^^^n^t 

1 1 t^RT t^sf tr (^r^ £ yRX^ Bt^ ^ TKf % ^ tr) 



J$ fPTcT ^TTTT 3 fgtffa ^Wfel xj*rj ^ W^T ^rTf I ^ ^4 ^ 

% 3?Ft xr t^ttt 1 7ft ^4**jh 3 ^Rm*f xr ^ trm tfa 

^llc^ch^TTTI ^ Tjpf ^ % xfr^ xp^ XR fWT tc^^i WR ^ xj*Rq to 
t^I^ xr ^ ftm 3ftT ^Wra tlHIrMch ^TT I sF*T?T: 3^ faf^ 

WHt xr -g4 <£t fW^RTT ^xrtj x^ ^FT ^u|^ TSfPRT ^T%XT | u^f 
^ff^l "TfcT ^T^T XfKR fgWfaxjc* ^g^RT (^ITftT) xjcrftf 3 fgcfa Xf^sf 
XR ^ c£t f**tfcT ^ ^ 3JPt cT«TT TJ^q ^5«fq^ ^RJ^frT (^TTcJtT) ^rRT%f 

3^ cjt^Hm^ awn dHfa^ xr ^tt t ^ ^fvi ^nm : 

3T?T cTSJT 3^T^ f | ifeft f^TfrT ^^TT ?jRT ^ Weft £ 3TcT: <^^Hj l uH 

%3^tRTcTtR^t^|ci^cht| 31^^^RC37^^^tR^ cft^f 

xr ^TT ^Tftrr I ^ 3ftT ^ T*JFff % c HTdRcH WRtf xr xr^cr 
3M%3RRPFTXRfp^^f ^T>^tf^Tm^^i ^^M^I ^Ft^T^^t 
^n^afoffefta^qujqid ^ ^ ^TTTTiTT | ^ ^ff xr^T M^r^ 

3T*Tcn f*F% W xr T^rf f cfT X>^t 3T^W[ 3 H^^ I VI "g^f ^TTTT 3ft? 

XJ?RT ^^^^d^mtS^^i^^T^ a^^^, ^ fWfcT 3 TJWRT ^^ft 

^ 3tx^ aw-fi ^fa nr^ xr 3fo 3 

XJ?rt Xf^ % aq^ -£[ g^T xf^ % 3q^T fW=T rfr T># 3T^P-TT 

h-^^^iVi ^TTTT cT«TT fWT^RI «qt B^TT I 3^T: y^RT 

f^^i^ Ps^RjId ^fft W "^7 fFtt I ^ 37TA 3q«T^T xfr^ Tj^f tf xr 

%T^XRfgcft^ ^M^^d ^RfTq^^cnt afo M<4^R (XH 3^T)XRf^ 
^-^%3T^RT^^t r^JId^XR^o 3t^xj|X^^fft5 T ^^f^ TT ^ 

^1 ^PTT I ^Tf^tr t^^j^ ^ x^rt tr f^cT ^ ^«7T xr ^ % 

3lk ^4 gcfa x^RrT xr t^T 37 sjcfT ^ ^cft^T xf^RT XR fWcT 3frc Xj«RT 
XRRT xr f^RT it "cfT t>^t 3T^«7T "^f ^fa^RRTCT ^ ^ ^ Wxq ^ ^ TintrriT | 
37cT: fefT^ ^XfRT xf^r %ft ^t ^1^11 I 

XR^ X{8m, -fcfrq ^<4><ri % 37^R sfR ^ P^ l Pd 1 1 XfSR? f^fN % 3T^R 



TJ«*mT: <M I UUH I ^ WStTWT: $6 I 
M^ l ^ vs£ ^frT ^F^t "^rr "^fnf 
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V3o' 

























^R-Wl f I ^RT ^ tKRR^d ( <Jc^bRdl ) ^ ^TR^-TFR 

TTfuTcTFm ^ ^ ^ W<T tTcn 1 1 *t«TR R-<i+>d 3 ^^TR ^ 4U^d ^prf^RT 



3 tl ^TRT^ ^ \9/:^ f^FT ^,V9^ Tcmft ^TTT ^Tf?^ I 3T<T: 

^ -qr ^xpr ^ ^f>T tfTTT TO^T ^<»+><r1 3Rm 

"^TcTS^T 1^ : 5fRTT t "^RTPcTPrR "3^7 "3 ^f^f TFRT "^3cTT $ fT*TT "^TR^R ^R ^ft" 



37T^T m ^ ^ xRTq TcK4)«m>d W^l^l ^T^T 3ti<jfa*frM 

WqRTC ^TTT I 3T^R f^ff 3 1^171 3T^Rt f^W Tjftr ^ f^ti 3T?T- 

^-(^0 -if/3) = *f,(W*Srf*frTlfiT) 5; 

^. - ^TT(^.^T).^ = T^sjl^ T^) ^ 

= V9So%^^V( 

% -^TT(^.^rr) . ^. = tpr 

- \36\oo = "qpr 



3ll*<*>i)4dluf|LJeiej: 



^ ^'cM^^tTR^r ^I^RlchHM^JpJtd ^rt^fcl^VHird^ ^n-fc|cbdl^ch 
"qf^ MiHH^d^MI (<Jc^T-<dl) 3 f^TT cjc^l ^^11 W<T "^Tcft t eft 

fa^ll = T 
WTTT^W = 1 

SRI:, 

* ^. = (^N 7 ^ ) 3 

f^RT^r ^R^t yi^rd^^i ^rm ^nrrft cf^rrt (Chambafs 
tabales ) <hiR"i) wt^tt ^rq 3m ^ra i 

^V3W^*3*^ = °A3^33W3 (Natural sine) 



^TT(W/<aV) = o.ox^^vs = 3? 
^qT(W/^') = o.vs^^o^ = ^ 

*qi(cfiWTf t ) = 0.^^331^3 = "^f 

3TcT: 

:: : = x 

^TT(3f-^) 

"^t («r+^)=^T»'n , t ^ 

^ffe ^f > tjs^ 3?r ^ ^rt ctf ^icbHId ^t^t t cT«n *g«^t pf?t 

^Hl-^Pfd ^Rcft # 3TcT: "3^T ^Rf % ^R RvilrH^ diddled 3}vjj^t 

Pcfc^u ( Disturbing force) ^rur w ^ 1 1 ^«^t <t*tt ^ 

faR TTT^ fcjc^K ^Tnq^q ^tcfl t chTP*> , ^fTeT W ^T^M ^fr TTcfT in«f 
^'^cH ^ OT^ft 3tk ^IcbPJd ^RcTT 1 1 ^T^T W*T ^<|cbbfu| 
eFT^R ^ocff HPT FTrfT fl W^^l f^R MR ^TcTT tl q?^TT 

^^^Pdo-Lir^^K^^ t^FR rT«TT ^FRT oqf^^K^^I 

f^R(t^ft^ ^141^)^1 1 1 ^T^q^cT -cKlc^ui ^4^>d ^|-<lch^ l J| T^jRJId 
'SFTTUT f 57cT: ^^M^ TyfTT ^ f^JpJJd ^[4 T Tfcf ^R^FR ^FR^ f I 

^H i chl ^ I ^] W -gsjq ^T3T ^T^RTW *^Mt I ^ tol cT«n 



^/«lWo^te|cf|uj1g«H«iJ: 



3TfB^f ^TT ?RF ^TCT: ^*TR %^RT^TT ctf T^T "<R MM41\ W^f cT«TT 

37T^4f ^^l^llt ^rrrt | g«m i-aii^l 3 4Ml^U4id ^ ^<il<=b< *i<^cn 

37T^f <W* i ^ i 3 ^fr^ -qR ^fNT cT^rr ^t: *fr^r ^r ^Rr4f 

ff«n *m<*<% ^><lv i ^ i 3 f^fcr ^fr^r ^ <mk*4T %^m^r ^mt i 

Tjqrf oh-<fc l ^ l "3 *fl>*m-cU4><H "SPT ^TR ^HT *TH Mdlc*R ^N»+><H sbHVI: <m<*4T 

^>^ i ^i -3 Tsft^ cR^f <t*tt ck^ff 3 ^ft^r "cr 4k*? 41* tt^ 4^41* ^ ^fr^r 
n^ji ^fv i ^ i ^rnt i oh-<ivi^i 3 4Mm<4>h oft -qfe ^tt -rh 
^e^FR ^m^r -gfl -q^4f <^-a i > i ^ i ^fr^r ^r Tfrw^f <Wvi^i ^frft sfa; ?t€t 

cb^i\i^ i "£f vV^d cffr "^fr^f tr: 41^41 %^m^n ^rft 3^ §<*cf>l«4T 

A^IVI^I *ft ^Rft | gcfcfl^cff %^t?r^t 3 ^frw^RWf ctf ^frf^R pF^RT: 
W^^^^W^TTt^r^T^r $<**1^4T ^>^|'VI^I cT^^T^R 4Ml*<K4Kr1 

gfl^cK <4t yra ^r Tra^ t cwirch Tf^m atfc "qra ^*trrto 

3RR <fMM<4><rl "^RTT 1 1 

^ I HI^Md^ l 4141^ ^TT^f ^TT 3TRRR f^RT "^R ^TfV^R (t^RT 
r^K" l RpJ | ) ^ ^TRTT ?FTT t ^R^f f^vf "5^FR "gRT ^T^RT ^TT^T 37FRR f^RTT 7R7T 

4 1 4)^4 ^r qft^r to yro ^ f i tj^ wfr^ % ^RT "TT^ oqmirHHI'HIxwUllH: 
d^Virc|41J | d g TW&l ft Iwt ^RT: W^" ^Tlf^ ^RfPTT T FTT 1 1 

f^TT = T 

•^7T5R(T + ^f.) ^- X =^TT^ ^ 
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^^IV I ^ l c# ^Tftuft % <frgft, «MKfi<fl, ^RT^TT '|pi|dkh!<«l 

( ^ ) ^^TT%^+ ^Tfi = 



( ^ ) ( - VF) = ^71^^ 
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34 /3N <UcnunM<H<!J: 



^ ^ ^° ^ ^ ^ ^ ^ ^ H-V*<n ^ * 

^KirVK I MI : ^^R<lVI<!*>lcHI: 3* II 3° » 
^<IH<Ml 3^ <HclVl^c<Sr 33 

THaT^ ^TifT £'TOT: ^H^o || ^ II 

XTrTT: <*idi 

yM#¥lRWfr<i : W^TcTR^^TNT: II ^ II 

3^,W°,^,UA3/> ^ cF^f^t^tf^^tftl 3T^R fc(H<ld 
^' Wtt ^T: ^ ^ ^TT ^firzf cMdH^H % t^TT 

A^XR^rn^!^ r^ft % fcJjNd W^T ^TT (f^l) ^ ^ 

MW*\i\<*\ n^rUM^4 l 4>^ ^3f: 



^ ^ TTW? ^ t^TT ep9 ^TRjt f Tf ^TT W^T ^R SRRRTT^ ^ ^R xHsfl^d 
^TcH t, TT«T 3 ^rffw 3* ^eTT ~qr<T F^T 1 1 WT ^FeT ^KRT 

UHluil^K W ^R ^} sfa ^ ^pff * &fiTm 1 1 3^T: 

H^^K ^ 3 3J*RT H-^4><rl <RF ^PfT3R cFT^ % ^RRT 

"R^Rg ^pf 3 t*zt ^fT ^%TT ^ 3?R^ faqHM^ ^ FVTT eft ^ 

cf^TT ^qt# 3t^ % ^rq ^fW ^tt fa^i ^^^i^fj %o 3t?t frit i 

^T^T c?f *TFT y«W ^IMIVI ^T3JT, ^R^t ^TT ^TT FMt I 3T«I ^TT ^ 3T*RT 
^ «n*WKiM4H f^TT T]^ -gs^ ^prf <^RT ^MH^H ^t cTCF 3J*W 
^^Kivrquq-I *jt foF ^CCT <p?T ^t FW I ^Rctf TTSRT cT«TT 

fW i Tqg ^4 <T*TT ^ 3RRR < H>llcR<*> faffct yRM 

Ft^TT ^ 3^tr f^RT "ST^R ^ ^"^^ cT^TT UF "^T 3rRT7 ^F^^>^5i FtcfT 1? ^TTt Tr^F^R ^JFT ^-R 
3t?TTc^ 3T^1%fgT%^m F^IT fW\ ^R^t THTT ft fij^^lV I ^I Ffrlt I 
wm^i ^t^-^l V6\cbi ^TWI ^ W TTT^T f|3^T: f^f 
^>^l>l <JMd«*KTT P^S ^ "3^T opt cRF ^f^RT I f^RT "ST^R 

^ft t ^ wr ^w^l cTCc^Rrr ^ b^t f |3TcT: ^rer ftcf^r 

^T«q ^ ^JT cW^Tch % t^Rnr cT?TT tr t^dcr 3^ Tftd ^ ^«TI ^ % 

fWcT ^ -qr^t ftcft^ wi^w^ 3t^<t ^tcft t stn ^ 

^^T^T ^#ZT 1wr ^Rff ^R, ^^ f^^ff 37 ^RT ^ ^xft^r^Itff 

tr ^rtt i v^z ^4 -^rpf ^ ^ ^ % arnr^ ^ t^rt 

^ a^TWT ^-<cb*tfT ^rft^ tWT ^Rff m 3T^ ^ 1^3Tf m feR 
% 37«RT 3^ -q^T%f ^R ^ f^TrT ^ ^ f cT«TT 3T^WT 
^^^T of^r ^R ^RTt ^ |-qt# ^KT^ TR f^RT ^ cft^qf^ % ^trtjt 

sfn^T: -q^RT ^R f^i <£t 3qtX ^RR ^TT t^R^T ^^l^i<m ^TR WtcTT 
^ITQTTT 3fhC ^Mcll "RR ^TZcTT | ^uf^cj l ^TJ ttr 



rr t\ ^ttjttt q>d<w^M fgwfa ^r^tw wqttt i ^pgfcr % 

^TTTTTTT TjTTfcftctT cT«TT ^fT^f % rh :£f ^f^ ^rft ^TT«T ^<41^ ^ Mt 

ITtrn I sFTR 3^HcRd ^TTT T?RfT f I 

£RT t^tt?4T "q^T qf^ f^TCT tttt f | ^ ^HTT^ff 

3TRRR WTT^TcRTT 31RtcT ^TRjff ^ f^T f I ^R#T f^^f HlpM I % 
q^RTcT: TJ^RT ^K<41^ 3^ f^ffa ^u41^ R^T % "q^RTJW ^*RT 
%^m^TT ( ^X.^V* ) ^ J J ,J N^M "y^TR ^TT*f "qTRt ^FR^ f I 
t^T <T«JT t^cfta ^R^T % 3R[qTcT ctf W^HI^U fg^Irf, P^HJpJId , 
^cJ J jP J ld RR "ST^IR % r^JpJId, fa^pJId, ^cJjjP'ld cf«TT M^'JpJId M 1 ^ ~$ 

^fr^R ^ft ^ shHVI: ^ ^RRjf RTt RR^ f I ^T^T^W^ ^' THTT^f 

^ ^3 cRF ^FT W^l ^TT%f 3 ^HJRRW ^ "3rRtrR ^ft^R 

^ ^T%f ?TR7 fcdl^l U 3 ^TTfef ^ % ^Hmf 3 

^TSRTRR "q^cT ^xRtrR RZTRR ^TR[ ^R^ f | TI*RT ^RT%f 3 fcHjfald 
^|^M<Lhd R^R* RT 3fRRT ^Ttf yra ^VrTT t TJ-T: R^pJ I d ^j|^N< W 

R£i3 rt ^tt4 3 Tq^r ^rm 1 1 w t^n atr fgcffa 

^ ^ ^mf 'STRT^T ^'JH^Hch ^rt ^R|T j 3T?T^ V* ^ ^ ^ ^ 

yRM ^fr^TRR % feJJpJIdlR TRTFTT ^ ^R^T: TO^R TfTRT ^Rrf f I 

■q«rq sft^r - ^ 

f^TT = T 

■q«m c^^ivi^i = 



T ^ ^ = ^ 

^ • ^rr^ -f i = rt .... 
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"^rf MR ^ WKlc^d ^ ^ «J^|pJ|^cHI "qof fcTf«T, U^T, "^T^ 

^ ^ jM^cH 3qtr c^j | pjiac^d i 1 1 arcfq^ 4>d^ ^f^r 

c)I^HI ' > n^T-3T^nt fT^TMT^T ^RWf^^RRT ^M^fa'J^HlA^ 

^ 3TH^R 1 1 3T^T^ 3T^1 ^ fT^St' ^Ff TRTT t <=Ki1Tcb ^7 f^ 7 ^ 

f&fo f^tjf^T fci^d JlPJIdl^ ^fM STfHfFcT ^tcft 1 1 ^FR^T 



3*/ 3UWo^<JJanvji)gc1,y: 



3ff%TR tr fartr t|tt tj^ TifTTRT "3 3CT^iydlRl tcj R<*^Mdl 3}<qTcf "^Trn t TTT«T Ft 

^7 3 ^TcTT T^I 1 1 I^RFt T Tf rj Tcft^f ycftfo UIHM ^ 3fft 

Pc|b|i|J l Pd % 3T^RTcT 3 Ftcft t ^tf^F <*»lPd^| ^ o^Hi4>d % 

37rfam f i 3TcT^f ^ciTcw ^<«[M f^ra ^ ^hi % f^R 3rf*r%fl 

WTT-^ 3^q<l^'J|f|cki fcTf«T^T eft <ft cRctf ^cddl^Jch ^ "^RT 1 1 

^RdU, xUsfl^Vfrd -c(^| fdf*l 3q^R ^T^TT ^TTl%TT 3T^T«TT ^ <lN^uf 

(37^) tft ^TlTTTT I 

m i dfl^ ^ •^T ^<U | f^^fa^l4" l Pu i ricW<j,^| || ^ II 

^RnTT^T-3T^Rf *g»2lfacH<icM WSflcb<«lfM ^<4MU*<*>KM4*ddl ^fmRlcj 
cT ^cM<)MshH i cklVd1«3h^H ^T^PT^" ^fd I tft^ J^l *ll*3P<ftl 

^ | ch<ru | eh> 5gf; I ^TT <^ | pJ i r l <*U<j>d 1RT **J»«ifst»^Pd4WHI 1^ ^qglfachldeM- 
^PsM I ^ qRWM I Pch^^ MPUWIklPdidlPqdH I 

^tct-^w ^ ^upcHi^c^cMidcHP«<*>*W>d 3 vwtn ^tcft f" i 3TcT: 

iJ^^^HMIH l OHIHPM ^MIcl^cbf^rMI^ Mcjfcj^HpHPd I ^Td: 3T4t^RT^f^ ^F^T- 
c^c^lcHHi^ d^^PMr4«f: I 

^PciU, 3T^T fl^d ^ 37^ ^ 1 1 

^ ^^FTcT ^ ch l dlrH^ (WIITO) W t^fd W ^ 1 1 3T^: 



FRfTO ^ WT "q«T ^RReT ^ Wf^F fW^T*J (TT^jM fpRfR cfR 3IT*IT) rT*CT 
TTWT il^ uiohld 3 qRTH ^ ^Tf^fr f^Jtf ^TRT 1 1 ^Tft^tf^TT RFR *CTR 

smfcrf^ "qr -^tt 1 1 ^-<c+,^nlT«RT ^fa^ %^ smP^t1**t *p$Rn tt^f 

r^UjchcimM^Vll^ (Hl3<*4l%f) ^tcTT f I srqqt ^RTSJT RT fWR tR[ f^RT qFTRR 3 
sblPd^rflR *p$T*n f^TR RFR ^R?f cfR?TT f ^R ?R WlfvfchVK ¥t?TT 

RT cm del I Pm-^ 

sHPdcjd m d^^Ti ^ % RRT^ ^ l fVf<* ?R sfrlP^xl RR ^RR e^TRT I 

*MiRrtcb*K % «rm % erf <gt ^m4cw mn^Viitf ^pf 3 m <;!<*>< ^Rif^R *t^t 

"RT Wf^fe ^ T^fTR ^ "H^IRI^-^ ^RFT % shlPri^Til^ ^TTR W RR "RTR 
WR F^RT I "RH fPRcR?4^TT Ftcft 1 1 3?R ^ sfclPd^xllR f^Rc*T*f^TT 

ch<H^3j RT *ft <pR -5^^ ^ yyr^ ^TcfT # ^R f**IcZ?fcf ^TT 3TRPR RfR 3?ft 
^ % ^*f^R*RRP?T % ^T^f "RRf cfR 3Ffim fT£RR*fRReT ^TcTT f^^t ^>TeT 

f^rer "g^R ^Rf^rfta gR ctf f ^Rt ^c^i^r *jr 

Sp* 3 ^4 % W^TR^T cfrR RT ch<M ( s^ir^^xil^ ^p) t rTP-TT ^Rt 

^tT^T^) t\TU I <+<H cT*JT P^ch^ ^fOTttR ^ W% rRF 
cT«TT ^f^T cFt 3^ f^T3fr U° % 3RRM RT ^ f I <R%^ ^ 

■^R afTcft ch<H cT«IT PcJch^H^Rd t^T ^TO: ^ f^^s? ^ 

f I ^ ^^TT ^ % WT s^l^>l 3RR P^ch<H ^ c^<H ^ 
R<HVK"g^T 3T^RBYRT "R^RTR^R 1 1 

^n^r^^ 3ftT fa<*<H ^ R^FR , R%^ rr TJcjT ^ R^ t 3TcT: 

<=h^ TtlcT ^Tfo^i^ii^ "R^^ Rch^Uj ^7 fRRT^CR Rtrf ^tT ^RRfltf rT«TT RTR 
?R^RT TReT ^RrR fR*^ PiWd ^TcTT f ^ t^7 s^lPrl^Ti R^Rl ^^c+,^tT ^RTR 
(?RRTR) ^ 37^^^XRt^^^^^tR M<MVK^IM #T mm ?RRy[ 
VKMId cTR^T % shlPdc[Ti TTR ^^^t -Utt^ ^ ^cRR ^RTRtR #ff 

, »T%^ Wcf ( VKMId ) RR^ RR oRRTT^f ^RT^TPfR cT«TT sMRd^ % fcRR, 
^^TRfRS ^TRT I ^R "qR RRf^T <+ldlH «R 'RVTRT % 3TRtR^ cF^TT WRIT 
^ fdRlfdd dHkl *RV1: "RRTcTR^^R^RT ^fk Wl R^t *f3=psRT ^TRt I 
^ "M^IRlfRM^^ rTRT chRrRd ^Tf^fxfrR ^RRTf^4 Ml RR^R +h1h 

Pnmrdd dH^i R^rf^PRc^R r^vk^ri ^rqt 1 ^r rrrr fRf% 

^ilrRR^T % RPRq^T: WJRTRR ^MMIdR^^^^I fR^ ^ 3^T VKRkdflctd 'RT5TRT- 
%^-ij^RRTfR^ ^ ^^rH^oR|^l^HHM<rHr4d R^t ^ ^RR ^ 



3^ / afTTC^^tor^tafra^Ri: 



qc<[^cbic{)H < iJ^FTT 3^ % ^fa WW I ^"^^ «TR TTsRT ^ife^ t^FT 

tjr tt^t ^grr "^rtt ^stt % f^rot m dH^id ^ft t cfr ^tf f^r ^ 3J*t*j 

^31 dH^ t dMHd f^FJ ^TcTT I" 1 ^fe -^Fd ^ff ^arc? ^H^TE "5*TR7 

VKMId <^o tr f^RHT 3T^TT c^uwld^rl 3 sHPtl^Tt ^^c^^frl 

wjt ^r cT«n wn *kH<ri ^ ^irn 1 1 "Hj^ wunf^f b^rtt^ 

^R*7 UMId^-s^i^llUP^ ^ ch<M^ *CR ^TeTT W cTR H<=lPt1 cblc4lH ?R ^ 

RWd ^tT cb^j-^ ^J^RTT ffRit | M^FTTt^R^yRT "Wf ^TcTT ^3^T, 

f^TT ^ P^c^^M ^ tr -cl^PM^ Pd f^d I ^ 

^i^P^M^^ ^KHd fF^m ^PcrMd toteRR ^?Mt 

ch<H4J^ MiPdMlPdd cTKJ fMVP=HPH<* ^^|<^ ^|TTT I ^f^-q^f^ chldlH ?R 
rf«rr ^vfchlPd^h ?R ^Rt 5F^p?T: f^W^ ^ ^ ^ eiHc|d t cT«TT 

f^nj ^ RT cf&TT ^PTT cf><M ^ "CR fTO f I 37cf : 

^fchlPdch VK^jd M^FTT <^^d<+ chdlPc|<=bdlrMc+. W°T ch^M^ "^R 
f^r^tf yTTM tm\ 3fn ^d TTr^RR % ^TTB^f MRT "qR WRTrR^ 

M^thci ^ ^RpRT fT^Rg "q«TR "qT^T ( Evection ) cT«7T Pfidl^ 

^ ( Veriation ) ^T^drcii^R -h^cw f^n wn i 

t^ttt ^TT ^T«7 L|c(i^icb l d ^ "ffTcTT f M^[^chM t^T?q^M ^ 



^t^t Fmr t ^ ^ tr 3 ^rt 1 1 ^ fcr«^ 1rft 

3TPPR ^{41^ TR^uT ^ W ^ %^RT^t ^RT ^ifelj^ I 
"^TT^-^^R^^FfR 

t ^grt |f eft t ^Tm cR^f 3 ^F«R % ^mftT3RT^*f ^t^p^^ I 

^tottr <n^d ^ttr 1 1 ^rr dm ^rr *j4i^ ' J i % 3t^tr ^r c^rtr 

^IB 3 *R ^jy ^ 3TITRT ^RR t 3fo "J?: ^^pr ^RR 3 ^pf 
T^^ct^ yfecMR criMHchld TjfcR ^f^nfcT <J^T WR tjtr ^ WI ^fR W ^JRc\ 
tl WKy4^K<*,| 3RR Ft iTT^f^T ( diVllcqchrdfa ) ^RT f cT^TT fttff % fcT*zp?T 
^R 3TRR frf^f^TRR (M*TTTf<T) ^RT 1 1 d l c^ l Pd^ ^[ ^R RT^R 

^ ^WTT ^<4)-i TT^R ^ ^ tr 3TT*TTfR 1 1 ^fu^T ^ eft "M^frq 

^^M<^<d f I ^Rt 3TRTR "^411^ ^ JTfZ 3^RRT -^RT t I 

^RT ^Tl%TT eft TR^RT ^Tf^TT t^T oZTf^T ^ft R^R f^^R TJ^ f^Rft 
^TTW dirndl f I 37$^ cfi$ f^R 3?sq^T ^^'i | i | Rj| d ch d [ ^ 

IR^i 3TTRRToRR Tq^J^T ^ % fRTi ^ f fcT^TTf^ TU^R ^ ^Rf I 



^6 I %\\±<)r>£\'H<£\v\\ LJcl^l: 



f^oWPd VW^W 

rT^T ^ ^l l ^tffefc^Nf ^r^rrrf ^lUH^MHldl ll Xo || 

^IfHI^-^^RftrTS^IlOHl iyMMcy^H^MA<O fc IHI^'Rf«^lRchHlfHrd *M«*J I 

^PTT-tcT^iRcM m^r tt^7 ^n«? ^ ^tt ^ ^ eft ^vim< 

<rl£-N4-d TPTT *T3qT ^ft H*T^ ^ t ^TT^ 'OT^ ^VIM< ^ffi fT"fa f^TT ^TT?TT 

#1 ^ ^-sUM"l ^ i^c^chlddl ( UHcfc<r|cHrcrfcbdl ) ^ W^R fa£IHT 

^^VIIdfeH^H^ISJc'tHMH 4Bd^ 31^3^11X^11 
*m*T% c^^c^Hldl H**H HPdW^TII X^ II 

f^rfrf^rfc=R5T rRT«^ frT^73T cTeTtdFrTT^II XX II 

Ri4iiyi^dfl cbr^i ^^rff^rfcrsf nmi 

"^ra i 



<fr^ l ^^fr{ HMH^M U^vf^^l 

cF^rqt ^TTW H*«HPcdRd<*>l: I 

TT^t TT^T W MdPd*«J>lftdf*d^ II *4 II 

^4M I MMM^ 5rT ^^ I <^T fJHRHf^^ | 

oF^srf^TTWFi T nrf^ T3T«hr?r t^ii^sii 
cj i fHrmm -??; ^ wrcfi ^t^tt^ w^mhu <^i^mmh i sr^rfq ^ram 

WTTsfa: ^W^TOTfq W TCg^rt<«{lNI^ ^^RMcTfi^ ^Hu^^fd I 
3TcT: dfotiHU f ycflo^m i tf^^H i rH dd^c^|<^ WI^^HlPH ^ ^MMI^- 
A^?H ^ttt ^n=TT dc^dMHI ' J I c^m i^r W^i cF^W'J^dlPH WW ^ ^rf 
^«TT^R P^Pd^d I fllj ^«TH I TeT^TFTT <Jc|fmHdmi P*Trft OTl^f f*F% 
cTFTT^ t^T: ^T<=kH ^oq i ^ i tfa^dPHdl^o^m itfa < *Tq1W PclPd^ I <T^3 

^Tc^T ddc^^l^mi ^: UF^JW^dlfH 'MM'J^d ^ fa Rd^d I d^Hl^ 

cfrxrUJM | TT^* Ttw^TTf^ ^ M<=b T^qwj <=h<r^H I dTSI ^^TT: 

^J l 'J Il 'V l Pd'-d l Pclfdklir ^: ^hV^H^hI^I : 1 d^^^TPTT f^FT WFT *H|U|ir<^H 

TTft^^,^ Wt ^idK i P^' ^r^i vycflcwycw^ui ^rf^rrf^ <fridKi? 

cn 3H^H^H cTT ^ ^t^j d^Nl'vl: T^R^Mdl f^: dW^lFTT : 1 ^ 

^eF ^NNft dNfa^ Tdtft: ^FPf : I 3 f^F^ TT^m^qT: I 
« HHU^HM4-d l dTl^^H^j<l l f^-il cfTFjf I TTT ^rf^t ^-*y4H«T 

fq^T dc**>ld ^fR^^ ^|c(<£H|Pdk1lPc(P<rlk1iy ^4^PdB*d3^ I 

d l c^ l Pd*3^P*dgPd cT^ ^Mtd; ^T^TTfW ^ xp^i ir^ s^cKir&alqi^ 
^IciPcfV l Pd WrT^ I ljcH^<PM fdf^VHI^d WdWT I TT^' ^F^T W 
37^m^TRT^T^5fq ^Mt^ dd^JllPH^l: felT: ^ff?T I dlSf ^@TT: ^ ^ 
fH^l ^ <ft WT«fd: ^rfTO^ ^|dc(virdk1iyPd«d^d^ I 

^^•qtjgTjT^ t33T <Pc|P^ dd^iJ^P^^ ^TT 1 ^ ^ I 



iJ^I»J|iy^ohl^ ^n^cpft^f^Rft M<HlMRrf HcffcT I twW WTN^PT: I 
cT^^MlPH^m^UaNl^^siWia ^RRTMT^ ^R^R Hl<k4^ | TTcrfm 

^mtWot| i are ^Tiickj *jjst^ T^mfer' ir£ 'i^Pd d<^* 1^^^ i 
■^r«r»tt^ mr{ M^Pd ?pr ^r*j "H^^^sfq ^ $<^f l ^ i ^i^M<^i it^jt 

U^TP*MHIHd ^ ^NriJc|jHHHi fd^|<Hl ^ dHH^fchKl^Pctd : I 
^T^T-t^FRqt 3T^tg WTT ^ H^TRfR4 cT«TT ^ % ^TRTT^ff 3 3^Wcf^ 

g^farf^Rt 3 1t*r f^rat (<Hm) % ^thmiv4 3 ^Wh i ^- g^f w ^ 

^4 ^ cfTt "d^TT MoCTRTT^ 3Tf=fKT ^R fd^ rf^TT 

^ ^3"f%R ^37 "jfrrT "CR ^R^7 <=bP<rMd ^ I ^ <|J^M i m> | Tj^q 

^tt ^R ^^ch^TT "3 TcTRT 3TfonT ^R TR ^j4 ^F^ chRrMd ^R dWd TT^T^ 

^rqfrr y<R?fd ^ 1 ^5%^; 3 tt^t ^ (t^T) ^f^n^ ^ 73 ^ , 

■qi ^RC oFft TRjfd 3TRRd ^ ^TTT I % *»J^«rR ^ "Qcpr 

1 1 37«TfcT ^4 tF5 ^Rt' T^WT ^ ^RT ^ ^fR *ft H^TRTTUt^R xr 

% ^TcT WtA cRl ^R£R*Rj4 ^ ^^dP^d 3T^TT ^ ^ f I 

1™ ^ ^ ^TRT M%^T 3fr[ M^RJ^ T^ fcK l ddMd ^ 
<=h K WcTT t 3T?T: ^ ^ dH-«Md "H^f Oisldl 3=RTP^ HTf^ ^ dHH 

^?q^ 1 ^ ^ ti^[ -qTwf4^ fx*rf?r P<^ij x^ft f i 

«cf^vinf ttszt^t ^rw: trri;i 



4 JUI^MHlA Rc||c+>V $n4lRf*7: TTRT^f^T^N da*H[#dlTcK*rfc: MTO^- 
f I 3T8jf^ fa^N cf^ff ^7 WTtn Mo|f-d f^frT % Fd^H'JI 3 "SI^^Rf ^ ^ I 



eN*HmiU4-37«^Pff frf^llR^l^dMH^ I ^cHrMlR47^K[: ^Frf ir^TW 

J^Z TTT^^RTT 3 375RfcT 37TR ^fTR? TR^R ^fR^ f | ^ fsF^TT ,3T^R 
cFT 37*7^ ^ft "<R "R^f f I 

cM*MI*TTTZT-fHfa<*i!: ^faftldl ^7^ I ^TOJI 

^ ^jtt^F %^ ^r WTfqrr ^r! 37ft w^t^t ^ fHftidcH 

37f^nt ^rsn* m ^ tr -q^r % ^qr ^stt ottj^r u^f f^wi 

(WT)^ fn^fVld f^TT 1 

TOT TOT "TTf^T ^ I rtircff^^ l: ^K^raHT^RT^J: II II 
* V? TTTJTTsfcT: II m II 




M^VHdh ^fcT I TT^T ^im 3T^9 <M^fMHI-dP<diy 4<^ct>$*JRJ ^^Vt^T^T 

mwMdfnfasrt^ OTfcr i ^iyqR wn: i sjcfr u^tt whft ^T^rra 

IWcPto^RfcTI f^J ■iRTWP^d^PH^c^ |UHIHch ^sh f^TRfa cR^f ^TTN ^JH^ 
fi^iM rT^vR^ "qfe: IT^r^n ^f*TT3Fq ^NpM^I TRR^raF^ d^lPSffi 
^H'J^d 5T^*TT t^f^T ytlT'MIJIM^lRdkllRRHkllRcf) f^^T^T ijTT%zrlT*TcT 
^Tf^TT^ yPdPclPdkl ^Tf*n ^t?^T ^iPH I cPj ^Rfcl-flyd t^T^ ^gf ^ 
dft*dcftq jqR yldWP> l cK I ^ ngr qyjlj l Pd^Rfldl: 1 T^'^R<T- 

cfW 11 ^ ^fc^^shHlfa^CTT^ d^lPsm ^ilWKI^VlRrlklirclRimMldlR 
<^lP u l ^ xrclf^T cffft cT5f cT^3 d^^l'JKI^irdmir^rdMl^l^rd cRTcWR- 
lT*Tf^T dd^iwji ^"KIV^lPd^HlPdHfa I cTFTT^ WTT*M T&fW RlWfa %7r^RJ 
W^i^r^J^Ht l^%f^MM^(^dHlA^^^d^H^chMld^HI^Hl^r^MM^H I 

^7 "g[RT "TTclf % "gRF pe^b^l"! ( facbt|u| ctf TITO ^tcfR) ^ £ 3qfa frchRld 
^J|U||RHMf^RTT Wft ^R chcrMM^H (^^RT) 3 TRR ^ Wcf f "J^T: 

f^T il«|U||i|4<tf4»lel faufa^HJ*^^: II 1| 

WJfeRT r-^r^oH^M I f*FTT ¥IR>I ^ dHl^d^Mld^Hll " ^fasppft 

cl^rdftia W^T I cT^' 41*l*Uci»diWW cbMl^BIHlrf^JMcbMH^HAciy^alHf^Rl 
yfdMlRdH I 

(^|«j1d<-d^H*ld) ^ ipTeT J iPJId^^rdNl^KI U^f ^Rt^T ^R f^tq 

tVl^ l M^<^4^Rl l 4^l^4« TT TT^af 44«4>HHI«IMIH,I 
dfMK^I I cl^^ l ^ l ^ ^frd^ T^RTT^H It 

d££<l#¥ll<W]UN "Tf^TcT ^Rf^Wf^T^ II ^ U 



ai*Wl«y<sn«riMciei:/^ 

T^r ^wf^T ^rg^: ^cfr 11 3 11 
si^diH^diPH*^ 1 

jfimW^' f^j -fti|^f ^|d^dd : II * || 

P^N HM^ yirdch^cbtrrft^ II ^ II 
ft:^NP^M<^* W| II ^Tll 

%E WW?IM ^ ^TT "^Tt^TT 1 

%3THF^nS: TT*3T^: $R2JrTT rT^I 
Gh«<*URH ill *IN^ HUTTzrim^U 

^t^i m t^THHT^ ^ S^RT ftfifa f^TT Wtl ^ "TO^f ^ -jforf eft 

"^TttR^TP^R: TmT^T: II 
+++ 



UWfi'HW^ "27 T^T ^«a^*d^lA»«C|fg l ddfdKJ q^ 



>r* / wi^cb^<uaflong«H<y: 



^I*<=t><l^l4 ^ ^**HI WT ^ ^ ^eTT "STrfRTT f ^ff f^7 3T W "^R ^ ^Tf 

^*TT f^ft^ "^R ^x £ I "^T% 3TR^R S^TC (tWJT fsffa) 3 

«RTRTT -3n tJ^TT 1 1 3TTgf^T MUMM TsTnt^T f^TR 3 ^RpFT ^o.^ ^FTT 

OT^rr 3pj^t f^n tot t «Mcft srnjftcF jrmto 3 w^i ^^ i fa w^R\ 

^-*hi % H^^>^ ( Mean Anomaly ) W\ T \f^\ f ^J|Pd 3ffc ^^^iifd % 
^T^Rgc^T ^tcft t ( Motion ) ^ ^Tc^ ^tr T^F yRsfrM! "gft 

tjrt ti ^Tjf ^ ^erfr ^tt ^ ^ eft tt^t tjR^H i ^tt 

^VIIrHch ^tt ^rdsbfad Wl ^RT, 3T?TW 77 T, ^jfd^cd ( Evection ) ^jfo 
^HTT eft ^l-^HI % WT^WT^TT ( Ecentricity ) yuilcM "JURW eft Tpj : 

<=W<HltK = ^FT 
WW^F^r = f. 

3TcT: 

^ - T5f??T (A^T.Tf (^gf?ft5H ) x 

are, u*flcKui ^ ^, 



-^Xc^^C^Pd^) 

"JUyxn ^ cfR ^| ^ WWT HT^frq W^K t f^TT W B\ eft ^RT 
3JFftfcTcF ^TT 3PFT % <pq ^TT f I 

^Pd4><H =A^. 

^^d^ci = TF< 

f^37 = T 

^ = ^n(^-%).^ 3 
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4(^o - ^) x ^r* * 
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3. -q^stf ^ ^mRch <j<m1ndi ( Inertia ) ^Icft 1 1 

yWcbif Md<rimi t foWdft <iMcH«^^^%ir^nT^RI^ft cFtl 



t 43/ttlM>£l*l4)oj)q«|ei: 



«=i»«miRici»1 3> ^R^tr from tr 37rmcT * *it ftr % an^uT * ft 

% <*t Witr] f^5 37$tf * cT^TT fS*pmj f^5 "T?" 37*7? * We 

^, ^^37,^3^^^*, ^^-^ .n^TOf^^^jr^ 

W ^Fob*U| offt f^TT TOT TFcft TfT 377^ 3 

^ 3TT ^ T7T *tH7 1 "*T37 SZ7R TTsRT f^> Wcfirfr] jrm 

og^OT TTTT w^cnti ^rtf ^ ^. ^ aM<^>^ (Radial Force) ^ tt 
(Tangential Force) * i vtfm ^t^^tf j^H^-^ 

^37* 377^1^77*1 37cf:^^ftTTfd^^7^cTTtl sP* * STftft^ 
^ ^, 37*7^ ^7, ^ ^ 3frT 37, ^, ^ W^T T^f 3 W ^fft 3rt^TT TJScft tr 
3TR*fo 7 3Tm^^mT ♦ 37<T: * ft^W TgifttT ^ «H?7 % £R7 f^fr 

f^n^f^cfd^l 37To^^rtt ^f^^^%^37T^f^^^f^5^ 

f*37 WH *<rar**^3(fc^ ^7%7H^, ^ ^ aMe»^ , ^7 ^77 37*RT 
3Trf: 

s:. ^ = 37 ^[(v^ - ^/37 9 ) Disturbing force 

^. ^-=7 = 37 ^(^/^ - t/37 ? )^TT^ 

^. ^7^ff = 37 ^( - V37 3 )^f7^7 

^Txrz^^^ - ^^77^*^7 = z^f 



WI*<*^!<!4cfluflq<Hei:/^ 



3TMte T*IHfa 5(v^ch cT«n ^Iftfcb ^H)c»<u| | 
( ^ - ^f' ) chWw - cF3^ 

srsrf^ fwr w^r % ft^z 3k 3T^r ^ w otft f^g: |[3tt i fro 

3^3^^ 3H*ld<* ^T^TT TJ?4t 3-Hcfrbjui ^7 f 3^ 

r^dirHch amui^ ^m^fc ^cft t\ ^fe ^Pd^<H ( Evection ) » 3fr 
^ft czf^mtf ^ "qif^cF ttt ftfstrw ( Veriation ) 1 1 



* * * 



